Two studies were conducted to investigate weight differences in emotional responsiveness to proprioceptive and pictorial stimuli. Contrary to past evidence that overweight persons are more emotional than normals, the emotional state of normal-weight subjects fluctuated with manipulations of their facial expression, whereas that of overweight subjects did not respond to these proprioceptive cues. Furthermore, whereas past research employing affectively loaded pictures had found overweight persons to be more emotionally responsive than normals to these external stimuli, no weight differences were obtained in the present studies, which employed less polarized pictures. Implications of these findings for generalizations about weight differences in emotionality are discussed.
A comprehensive search for similarities in the behavior of obese humans and rats has produced the very interesting observation that "the emotionality of the VMH lesioned animal [who suffers from surgically induced obesity] is paralleled by the emotionality of the obese human" (Schachter & Rodin, 1974, p. 20) . The conclusion that overweight humans are more emotional than people of normal weight derives from evidence that the overweight are more emotionally responsive than normals to salient external cues. For example, Rodin, Elman, and Schachter (1974) found that overweight subjects were more disturbed and more distracted than normals by emotional auditory tapes, but not by neutral tapes. They also found that strong shocks disrupted the maze learning of the overweight more than normals, although weak shocks did not. Similarly, Pliner (1974) found that overweight subjects rated positive and negative emotional slides more extremely than normals did, although there was no difference in their respective ratings of affectively neutral slides.
Although the foregoing evidence does lend support to the conclusion that overweight individuals are more emotional than normals, such a generalization must be evaluated within the context of the multiple and complex determinants of human emotion. In a comprehensive work on human emotions, Izard (1977) has outlined no less than eight general causes of emotion. These causes include the perception of stimuli in the external environment that is either spontaneous, actively obtained, or demanded by the stimuli themselves, as well as the internal processes of memory, imaging, thinking, autonomic nervous system activity, and proprioceptive impulses from postural or other motor activity. It is research assessing emotional responsiveness to environmental stimuli that "demand" perception (i.e., salient external stimuli) that has shown the overweight to be more emotional than normals. However, this weight difference may not hold true when other determinants of emotion are considered, and the present research was designed to investigate weight differences in emotional responsiveness to proprioceptive stimuli.
The hypothesis that emotions are influenced by proprioceptive cues dates back to Darwin, who stated: The free expression by outward signs of an emotion intensifies it. On the other hand, the repression, as far as possible, of all outward signs, softens our emotion. (1872, p. 22) .
Although Darwin argued that expressive behavior affects the intensity of emotions, James (1922) subsequently proposed that it influences the quality of emotional experience -that particular expressive behaviors produce particular emotions. In more recent years, Tomkins (1962) has proposed the more specific hypothesis that particular facial expressions produce particular emotions. In support of this suggestion, Laird (1974) found that subjects who were induced to hold their facial muscles in a frowning expression rated their moods as more aggressive and less elated than those induced to smile. Similarly, Duncan and Laird (1977) found that subjects rated their moods higher on elation and surgency when their faces were arranged in smiles than when they wore neutral expressions, and they rated their moods still lower on these dimensions when they frowned. It is important to note that these effects were obtained without subjects' being able to verbalize the nature of their facial expressions. It thus appears that these proprioceptive cues can have a direct influence on emotional state.
Although there is no direct evidence that overweight and normal-weight individuals differ in their responsiveness to proprioceptive stimuli derived from expressive behavior, there is evidence that the overweight are less responsive than normals to other kinds of proprioceptive cues. For example, the overweight have been shown to perform more poorly than normals on the rod-and-frame test, where responsivity to kinesthetic stimuli facilitates accurate judgments of verticality (McArthur & Burstein, 197S) . They also performed more poorly than normals on a finger maze in which proprioceptive directional cues provided the correct solution, although their performance was superior when external, tactile cues provided the solution (McArthur & Crocker, Note 1) . This evidence together with the aforementioned weight differences in emotional responsiveness to salient external stimuli yielded the following two predictions: (a) The emotional state of normal-weight persons will be more responsive to variations in facial expression than will that of the overweight, (b) The emotional state of overweight persons will be more responsive to variations in affectively loaded pictures than will that of the normals.
Study 1

Method Subjects
To provide a pool of subjects, data on the weight and height of volunteer subjects were obtained from classroom surveys. From these data, the percentage of weight deviation for each subject was computed from Metropolitan Life Insurance Company (1959) norms. Research by Schachter and his associates (e.g., has generally denned a pool of obese subjects as those who are 15% overweight or more. Unfortunately, as in an earlier study (McArthur & Burstein, 1975) , the Brandeis University subject pool did not provide enough overweight subjects to allow use of this criterion. The present investigation consequently employed a total of 24 overweight subjects whose weights ranged from 10.2% to 29.5% overweight, with a mean overweight of 15.6%. Thirty-six normal subjects ranged in weight from -14.7% to 8.7% overweight, with a mean overweight of -2.2%. Overweight subjects included 12 males and 12 females; normals included 18 males and 18 females. Three additional subjects were not included in the final data analysis because a postexperimental interview indicated that they were aware that the facial manipulations had produced a smile and a frown. Subjects were given credit toward a course requirement for their participation in the 30-minute experiment.
Overview
This experiment utilized a paradigm that permitted facial expression to be manipulated without the subjects realizing that their faces were being set in "emotional" expressions. The alleged purpose of the study was to investigate the relationship between facial muscle tension and the evolutionary similarity between the subject and the visual stimulus being viewed. To this end, subjects' facial muscles were set in varying positions (which actually simulated a smile, a neutral expression, and a frown), and electromyograph recordings were ostensibly made while they viewed slides of humans (negative slides), animals (positive slides), and microorganisms (neutral slides). After each slide, subjects rated the moods they had experienced while looking at it. Although these self-ratings actually constituted the dependent measure, they were presented as incidental to the true purposes of the experiment, being included only to control for the effects of random mood fluctuations on muscle tension. This experiment essentially replicated research by Laird (1974) with a few modifications: The "frown" manipulation produced a sad rather than an angry expression, a neutral facial expression was manipulated, affectively neutral pictures were included, female as well as male subjects were tested, and subjects' weights were varied.
Materials
The laboratory was arranged to give the impression that complicated physiological measurements were to be recorded. Detailed facial muscle diagrams were displayed on the walls, and silver cup electrodes, attached to the subject's face, were allegedly connected to a multichannel recorder in a prominent location. Nine slides depicted organisms purportedly at varying levels on the phylogenetic scale. Three slides showed humans, all of whom were in relatively "sad" postures; three slides showed infrahumans (a frog, dolphin, and dog), all of whom were in "happy" postures; and three slides showed microorganisms. Slides were chosen on the basis of pretest data revealing that these particular human, animal, and microorganism slides elicited moderately negative, moderately positive, and neutral affect, respectively. Slides that elicited more extreme affect were not included, since it was felt that they would mask any effects of the expression manipulation.
Procedure
Subjects arrived in pairs for an experiment investigating facial muscle tension in response to varying visual stimuli, and they were given the following instructions:
I am going to be attaching electrodes to some muscles in your face. They are connected to the electromyograph machine, and I guarantee that they are 100% safe. There is no physical risk to you at all. [The electrodes were actually not plugged into the recorder.] Besides just looking at the slides, which I'm going to show on the wall, I'd like to ask you to cooperate on a few aspects of the experiment. First, I'm going to have to move around parts of your face to be sure I'm measuring the right muscle system. In order to do this I must ask you to relax your face while I'm doing this and also to keep your muscles set in whatever position I fix with the electrodes. It is very important that you maintain this position until I change it again. I'll check the positions after each slide, and don't worry-you won't have to keep your face in one position too long-I'll probably change your muscle arrangement at least two or three times during the experiment.
The other way in which you can help me is by completing the checklists which I'll now give you. Please read both pages carefully. The instructions for doing the checklist should be self-explanatory.
I'll collect one of the lists after you have looked at each slide and filled it out.
Subjects were then given a questionnaire with the following written instructions:
This experiment is designed to test the effect of visual stimuli at different levels of the phylogenetic scale on facial muscle tension. We want to see how this tension is related to evolutionary similarity between the viewer and the slides he is seeing.
More specifically, EMG (electromyograph) readings will be taken on certain muscles in the face. The muscles we are interested in measuring are the zygomatic muscles, which control movements on the side of your face; the quadratic labii inferious (lip muscles); and the orbicularis oris, which encircles the mouth.
Since measurements will be taken from these muscles when they are relaxed and when they are contracted, you will be asked to tense and relax various patterns of muscles after each set of trials.
Thank you for your cooperation.
The following footnote was at the bottom of the instruction page:
Note: There is a possibility that your mood may have a subtle effect on normal muscular activity. To rule out this source of error, you will be asked to report your emotions after viewing each slide on a "mood adjective checklist." The instructions for completing this list are on the following page.
Expression manipulation. Following the instructions to subjects, silver cup electrodes were attached to each side of the face near the corners of the mouth. The experimenter then arranged the subject's face into either a smile, frown, or neutral position, although these labels were never used. Although the instructions varied somewhat depending on the ease with which the subjects adopted the desired position, they were approximately as follows:
Frown: Please contract your lips by drawing them together and down. Now push out your lower lip a little. . . . Good, now hold it like that. To minimize experimenter bias effects, two subjects were tested simultaneously. Each of the two subjects was "set" in a different facial expression on each trial so that the experimenter could not inadvertently influence either participant's mood in the direction predicted by the hypothesis. Each subject's view of the other was blocked 'by a partition, but the experimenter was clearly visible to both during the facial arrangement process. Instructions for facial movements were alternated between subjects until the experimenter was satisfied with the expressions of both. In addition, subjects' expressions were carefully checked after each of the nine trials to make certain that they had been maintained as set.
Subjects were randomly assigned to one of six expression orders, representing the sequence in which the smile (S), neutral (N), and frown (F) facial expressions were manipulated (SNF, FSN, NFS, SFN, FNS, NSF). Each expression was paired with each type of slide, and the order of positive (P), medium (M), and negative (N) slides was the same for all subjects: PiMiNiNaPaMaMaNaPs. Each slide was projected on the wall in front of both subjects for IS sec. Due to scheduling problems, one overweight male, one overweight female, two normal males, and two normal females were tested singly. Seating position was counterbalanced so that males and females, overweight and normal-weight subjects were seated equally often in each of the two chairs.
Dependent measures. After viewing each slide, subjects filled out an eight-item mood adjective checklist adapted from the short form of the NowlisGreen Mood Adjective Checklist (Nowlis, 1968) . "Elated" and "pleased" were taken from the Elation factor, "sad" and "sorry" were taken from the Sadness factor, and four filler adjectives, "annoyed," "fearful," "tired," and "energetic," were taken from the Aggression, Anxiety, Fatigue, and Vigor factors, respectively. These latter adjectives were included to further disguise the true purpose of the experiment, which might have become apparent if only the two moods most pertinent to the slide content and the expressions had been measured. The format of the mood adjective checklist differed from Nowlis's in that four categories of responses were adapted to a 9-point scale, with endpoints labeled "did not feel at all " and "felt extremely " The written instructions accompanying the checklist were as follows:
Each of the following scales describes a feeling or mood. Please use the scales to describe your feelings while you were looking at the last slide. Circle the vertical line which best indicates the extent to which you felt like each description. Work rapidly. Your first reaction is best. Please circle one (and only one) line for each adjective.
Debriefing. Just prior to debriefing, subjects were asked to fill out a brief statement regarding the purpose of the experiment. More specifically, they were asked what they understood the study to be investigating and to include in their statement anything about the procedure that seemed puzzling or unclear or any direction that seemed confusing. This written information, coupled with ensuing verbal probes, was used to ascertain whether subjects had discerned the nature of the expression manipulations or guessed the true purpose of the experiment. Following this assessment of suspicion, subjects were informed as to the true purpose of the experiment, although the hypotheses regarding weight differences were not discussed, since it was felt that overweight subjects might find it distressing to have mention made of their weight.
Results
Self-ratings on the two adjectives taken from the Sadness factor of the Nowlis-Green Mood Adjective Checklist were subtracted from self-ratings on the two adjectives taken from the Elation factor to form a net happiness mood index, and the four filler adjectives were summed to form an "other mood" index. Both indices were subjected to an analysis of variance utilizing sex of subject (two), weight of subject (two), and order of facial expressions (six) as between-subjects factors. Since all subjects rated their moods for each expression-picture combination, expression (three) and picture (three) were employed as repeated measures factors.
Net Happiness
Expression ejects. Unlike the results of earlier research employing random subject populations, the effect of facial expression on mood ratings was not significant, F < 1. Although the Weight X Expression effect was also not significant, F(2, 72) = 1.26, p -.29, planned simple effects analyses revealed that the expression effect was significant for normal weight subjects, F(2, 72) = 4.77, p < .01, but not for the overweight, F < 1. Thus consistent with predictions, the happiness of overweight subjects was not responsive to proprioceptive feedback from their facial expressions (see Table 1 ).
To determine whether both the smile and the frown manipulations contributed to the expression effect for normal subjects, mood ratings when smiling and frowning were each compared to those of the neutral-expression condition. The results revealed that the expression effect is most accurately viewed as a "frown effect." Although normal-weight subjects tended to rate their moods as less happy when they were frowning than when they assumed neutral expressions, £(107) = 1.72, p < .10, the tendency for their moods to be happier with smiles than with neutral expressions was not significant (t < 1).
Picture effects. The effect of pictures on net happiness ratings was highly significant for all subjects combined, F(2, 72) = 108.49, p < .001, and for normal and overweight subjects considered separately, F(2, 72) = 140.52 and 87.73, both ps < .001. Contrary to prior research findings, the Weight X Picture interaction effect did not reveal a stronger effect of pictorial stimuli on the emotional reactions of the overweight (F < 1), and the means were not even in the predicted direction.
Other Moods Expression effects.
The effect of facial expression on other mood ratings was not significant for all subjects combined (F < 1) or for normal-weight or overweight subjects considered separately (both 7*"s< 1). It thus appears that facial expression influences a particular emotion, rather than having a generalized effect on emotionality. And as one would expect, the sad facial expression manipulated in this study influenced net happiness, although it did not influence the other moods.
Picture effects. The effect of pictures on other mood ratings was highly significant for all subjects combined, F(2, 72) = 24.256, p < .001, and for normal and overweight subjects considered separately, F(2, 72) = 37.00 and 21.51, both ps < .001. As in the case of net happiness ratings, the Weight X Picture interaction effect did not reveal a stronger effect for the overweight (F < 1).
Discussion
Although facial expression had a significant impact on the net happiness of normal-weight subjects, thus replicating the findings of earlier research, the emotions of overweight subjects were not influenced by their expressions. This lack of response is consistent with prior evidence of overweight persons' insensitivity to proprioceptive cues, and it provides an important qualification to Schachter and Rodin's (1974) generalization that the overweight are more emotional than normals: The overweight are less emotionally responsive than normals to proprioceptive stimulation from their facial muscles.
Although the present study obtained the predicted weight differences in emotional responsivity to proprioceptive stimuli, it failed to replicate the documented tendency for overweight individuals to manifest more emotional responsivity than normals to external, pictorial stimuli. This failure may reflect the nature of the pictures that were employed. Earlier research documenting weight differences has utilized stimuli with more extreme affective loadings than the pictures shown to subjects in the present study (e.g., pictures of nude females and bloody human organs on an autopsy table served as the positive and negative pictures in Pliner's, 1974, study). 2 Although the discrepancy between the effects of the present pictures and past findings can thus be explained, the fact remains that overweight and normal-weight individuals were equally responsive to pictures whose affective content was strong enough to produce very substantial effects on mood (a 10.6-point difference on a 32-point scale). This result provides a second important qualification to the generalization that the overweight are more emotional than normals: The overweight are no more emotionally responsive than normals to moderately valenced pictorial stimuli.
The present data provide some evidence consistent with the argument that the effects of facial expressions are emotion specific. The frown manipulation influenced the net happiness of normal-weight subjects, but not their other mood ratings. More definitive evidence for the emotional specificity of the expression effects would be provided by separate analyses -Slides with such strong affective content were deliberately avoided in the present research because it was felt that they would overwhelm the effects of the expression manipulation. As it is, even with the more subtle pictures chosen, they accounted for substantially more of the variance in mood than facial expression did.
of the four mood measures that were irrelevant to the expression manipulation rather than the analysis of the sum of these measures that was conducted. Unfortunately, the data for the individual measures were no longer readily available when hindsight made clear that they would be of interest. However, Study 2 does present separate analyses of individual moods irrelevant to the expression manipulations.
A final implication of the present findings concerns the etiology of obesity. One explanation that has been offered for chronic obesity is that obese individuals cannot discriminate between hunger and other states accompanied by autonomic arousal, such as fear, anger, and anxiety (e.g., Bruch, 1970) . The most direct evidence that the overweight have difficulty in discriminating hunger from other arousal states has been provided by Slochower (1976) , who found that overweight subjects ate more than normals did when they had no label for an induced state of arousal, but not when they were given a label by the experimenter. Presumably, the obese perceived unlabeled arousal as hunger.
A variety of dysfunctions could yield an inability to discriminate among various emotions. One of these is an insensitivity to external, environmental cues that according to Schachter (1964) determine the particular emotion experienced. However, this cannot account for any tendency of overweight individuals to mislabel their emotions as hunger, since they have been shown to be equally or more responsive than normals to external cues. Another possible cause of emotional mislabeling is an insensitivity to proprioceptive, expressive cues that have also been proposed to determine the particular emotion experienced (e.g., Laird, 1974; Tomkins, 1962) . Since the present research has revealed that the overweight do manifest an insensitivity to proprioceptive cues, this deficiency could conceivably contribute to a tendency for them to mislabel their emotions as hunger. A second study was designed to replicate the weight differences in emotional responsiveness to proprioceptive stimuli obtained in Note. For overweight subjects, n = 24 in each individual cell and n = 72 in the row and column totals. For normal-weight subjects, n = 36 in each individual cell and n = 108 in the row and column totals.
Study 1 and to pursue the possibility that insensitivity to such stimuli causes overweight individuals to mislabel their emotions as hunger. To the extent that proprioceptive feedback from facial expressions provides a particular emotional quality to autonomic arousal, one would expect a smile or a frown to have a greater impact on the happiness of aroused than nonaroused subjects. However, this augmented effect should not hold true for aroused overweight subjects (who are unresponsive to their own facial expressions), and their resultant, nonspecific arousal may be mislabeled as hunger. When external, pictorial stimuli are provided, these weight differences should not occur. The happiness of all subjects should be more influenced by the valence of the pictures when subjects are aroused than when they are not, and the overweight should not respond to the arousal manipulation with increased hunger. The arousal manipulation employed to test the foregoing hypotheses was false heart rate feedback, which provides both external and internal arousal cues: Not only can subjects hear external evidence that their heart rate is accelerating, but it has also been found that real heart rate tends to track the false heart rate feedback, thus providing internal arousal cues as well (Goldstein, Fink, & Mettee, 1972) . This manipulation of arousal was employed by Slochower (1976) , who found that it had an impact both on normal-weight and on overweight subjects.
Method Subjects
As in Study 1, data on the weight and height of volunteer subjects were obtained from classroom surveys, and from these data the percentage of weight deviations for each subject was computed from the Metropolitan Life Insurance Company (1959) norms. Forty overweight subjects, whose weights ranged from 11.6% to 78.3% overweight, with a mean overweight of 20.4%, and 40 normalweight subjects, whose weights ranged from -15.6% to 8.7% overweight, with a mean overweight of -2.4%, were employed in the study. Half of the subjects within each weight group were male and half were female. Eight additional subjects were not included in the final data analyses because it was revealed during debriefing that one was aware that the facial manipulations had produced a smile and a frown, and seven (four overweight and three normal weight) were aware that the heart rate feedback was not really their own heartbeat. All subjects were given credit toward a course requirement for their participation in the experiment.
Overview
Whereas Study 1 had employed a completely crossed design in which three facial expressions and three picture types yielded a total of nine trials on which subjects were asked to rate their moods, the expression and picture manipulations in Study 2 were not crossed. In the no-cue, control condition, subjects rated their moods while viewing a neutral slide with a neutral expression. In the two picturecue conditions, subjects rated their moods while viewing either a positive or a negative slide with a neutral expression. In the two expression-cue conditions, subjects rated their moods while viewing a neutral slide with either a smile or a frown. These five emotional-cue conditions were crossed with an arousal manipulation by presenting false heart rate feedback to subjects on each trial. For the five nonarousal trials, the heart rate was normal (i.e., the same rate as it had been preceding the manipulation of emotional cues), and for the five arousal trials, the heart rate was accelerated.
Materials
The laboratory was set up identically to that for Study 1, with the addition that materials were added to give the impression that complicated heart rate measurements were to be recorded. Many cassette tapes were placed about the lab, presumably recordings of past subjects' heart rates. An amplifier and two cassette tape recorders were located on a table near the subjects together with two small microphones and two pairs of earphones.
Procedure
Subjects arrived in pairs for an experiment investigating physiological responses to facial muscle tension and visual stimuli, and they were given the following instructions:
Thank you for signing up for my experiment.
Let me explain what was briefly discussed on the phone. My experiment is on bodily responses to visual stimuli and facial muscle tension. In particular, I will be recording your heart rate while your face is posed in a certain muscle flexion and while you watch a slide.
The first thing I am going to do is to place a very sensitive lab microphone around your neck. It has been hooked up to an amplifier and a tape recorder to increase volume and then record heartbeat. It may sound a bit distorted due to the amplifying process. It's been found that extraneous, unpredictable noises can influence people's heart rates, and unfortunately, it is usually noisy in this lab due to the nursery school children downstairs. We have found that the best way to eliminate the effects of the extraneous sounds is to mask them with a predictable sound. The best masking device is your own bodily sounds, since these are not at all disruptive. Therefore, we would like you to wear these headphones, through which you will hear your own heartbeat. This will serve as a masking noise and help you to give utmost concentration to the slide and to holding your muscles very still. Please just ignore it. In between slides, I'll shut off the amplifier so we can change facial muscle positions and slides.
I am going to be projecting some slides on the wall for you to look at. Before the slide is shown, I will instruct you, as well as manually move around parts of your face, to be sure I'm measuring heart rate response for the right muscle system. In order to do this, I must ask you to relax your face while I'm doing this and also to keep your muscles set in whatever position I fix. It is very important that you maintain this position until I check it at the end of each slide projection, and don't worry-you will not have to keep your face in one pose for too long-I'll probably change your muscle tension at least two or three times during the whole experiment.
The other way in which you can help me is by completing the checklists, which I will now give you. Please read both pages carefully. The instructions for doing the checklists should be selfexplanatory. I'll collect one of the lists after you've looked at each slide and filled it out.
Subjects were then given the group of 10 identical checklist sheets and an instruction page that read:
This experiment is designed to test the effects of facial muscle tension and visual stimuli on bodily responses. We want to see how this tension and these pictures are related to your heart rate.
More specifically, the muscles we are interested in measuring are the zygomatic muscles, which control movements on the side of the face; the quadratic labii inferious (lip muscles); and the orbicularis oris, which encircles the mouth. The slides you will be viewing were made from pictures selected randomly from old psychology textbooks.
Since several measures of your heart rate will be taken for several different pictures and facial poses, you will be asked to relax and tense various muscle patterns after a set of slides. Once the muscles are placed into position, please try to remain as still as possible while viewing the slide. Thank you for your cooperation.
Note: There is a possibility that your mood may have a subtle effect on average muscular activity and heart rate. To rule out this source of error, you will be asked to report your emotions after each trial on a mood checklist. Instructions for completing this list are on the following page.
Arousal manipulation. Following the instructions to subjects, the experimenter ostensibly turned on the amplifier to see if the microphones were properly in place. What she really did was to turn on one of the two cassette tape recorders on a table near the subjects, which ostensibly were for the purpose of recording subjects' heartbeats. The tape recorder played back prerecorded low-frequency tones generated on a Moog synthesizer at the rate of 70-74 beats per minute. Subjects heard these sounds, ostensibly their own heart rates, through their earphones. After approximately 1 minute of exposure to this "resting heart rate," the experimenter told subjects that the amplifier was adjusted properly and that she was turning it off while she prepared subjects for the first trial. After this baseline exposure, the artificial heart rate feedback was provided only during the time that the slide was on and the facial expression was in place. On half of the trials, the baseline heart rate of 70-74 beats per minute was played, whereas on the other half an aroused heart rate of 100-104 beats per minute was played. The sequence of arousal and nonarousal trials was the same for all subjects.
Emotional cue manipulations. The expression-cue and picture-cue manipulations differed from those employed in Study 1 in the following ways: (a) the positive animal slides were replaced with slides of happy people, and the neutral, microorganism slides were replaced with slides of reversible figures, which had yielded stronger expression effects in Duncan & Laird's (1977) research than the microorganisms had in Study 1. (b) Two rather than three positive and negative slides were employed, and each was paired with a neutral expression, (c) Six rather than three neutral slides were employed. Two of these were paired with a smile, two with a frown, and two with a neutral expression, (d) Each of the five emotional cue conditions occurred twice, once with the lowarousal heart rate feedback and once with the higharousal feedback, (e) Subjects were randomly assigned to 1 of 10 cue orders, representing the sequence in which the smile, frown, positive picture, negative picture, and control cues were presented.
Dependent Measures
Following each slide, the tape recorder was shut off, and the subjects' facial expressions were checked for movement. Subjects were then told to relax and to begin filling out a five-item mood adjective checklist, which was a slightly modified version of the one employed in Study 1. Subjects rated how happy, sad, annoyed, hungry, and fearful they were. The latter three adjectives were included both to disguise the true purpose of the experiment as well as to provide potential alternative labels for the subjects' arousal.
4 Assessment of subjects' suspicions regarding the experimental procedures and subjects' debriefing were conducted in the same manner as in Study 1.
Results
Subjects' self-ratings of sadness were subtracted from their self-ratings of happiness to form a net happiness mood index. This index and self-ratings of hunger, annoyance, and Note, n = 80 in each cell: 40 subjects X 2 ratings each for normal weight and overweight means; 80 subjects X 1 rating each for unaroused and aroused means.
fear were subjected to analyses of variance utilizing sex of subject (2), weight of subject 5 (2), and order of emotional cues (10) as between-subjects factors. Since all subjects rated their moods for each emotional cue and for each level of arousal, cues (5) and arousal (2) were employed as repeated measures factors. The mood ratings of normal-weight, overweight, aroused, and nonaroused subjects as a function of emotional cues are presented in Table 2 .
Emotional Cue Ejects
The effects of emotional cues on net happiness, annoyance, and fear were all significant, F(4, 160) = 44.19, 9.49, and 7.08, all ps < .001, whereas the effect on hunger was not (F<1). To determine which cues contributed to these overall effects, Dunnett's t statistic was employed to compare each of the four emotional-cue conditions with the no-cue control condition (Winer, 1971, p. 202) . In addition, planned interaction contrasts were performed to compare the magnitude of the cue effects on happiness ratings as a function of subjects' weight.
Net happiness. Subjects rated themselves as less happy when they frowned than when in the control condition, £(158) = 3.08, p < .01, although mood ratings did not differ in the smile and control conditions (t < 1). As in Study 1, the Weight X Frown effect was not significant (F < 1), but once again there was a frown effect for normal-weight subjects, *(78) = 3.08, p < .02, but not for overweight subjects (p > .25), and the smile effect was 5 Two weight main effects are of some interest even though they were not explicitly predicted: Overweight subjects rated themselves as happier and somewhat hungrier than normals did, F(l, 40) = 5.25 and 2.92, p -.03 and .10, respectively. not significant for either weight group (both *s< I).
6
Compared with the control condition, subjects rated themselves as less happy when they saw a negative picture, /(158) = 9.21, p < .001, and as more happy when they saw a positive picture, £(158) = 3.25, p < .01. As expected, planned interaction contrasts comparing the magnitude of the picture effects for each weight group revealed no significant differences for either the negative or the positive picture (both ps > .10).
Other moods. As expected, the expression manipulations did not affect self-ratings of fear either for all subjects combined or for overweight and normal-weight subjects considered separately (all ts < 1). Similarly, the annoyance of overweight subjects did not vary with their facial expressions (both is < 1). However, normal-weight subjects tended to rate themselves as more annoyed when smiling or frowning than in the control condition, although this trend was significant only when frowning, £(78) -2.94, p < .02.
Compared with the control condition, subjects rated themselves as less annoyed when viewing a positive picture and as more fearful when viewing a negative picture, £(158) = 3.73 and 4.13, both ps < .01. The tendency for the negative picture to increase fear was significant both for overweight and normalweight subjects, t(78) = 2.60 and 3.24, ps < .05 and .01, whereas the tendency for the positive picture to decrease annoyance was significant for overweight subjects, but not for normals, £(78) -5.09 and 1.67, ps, < .01 and ns.
Arousal Effects
Evidence that the arousal manipulation did have an impact is provided by the finding that subjects rated themselves as more annoyed and more fearful during arousal than nonarousal trials, F(l, 40) = 8.04 and 7.67, both ps < .01. Nonsignificant Weight X Arousal interactions revealed that the impact of arousal on annoyance and fear did not differ for the two weight groups (both Fs < 1).
Planned interaction contrasts yielded no support for the prediction that the emotional cues would have a greater impact on the happiness ratings of aroused than nonaroused subjects. The impact of a frown on the net happiness of normal-weight subjects was not significantly greater when they were aroused than when they were not (F < 1). And the impact of the negative and positive pictures on the net happiness of all subjects was not greater when they were aroused than when they were not (both ps > .15). There was also no support for the hypothesis that overweight subjects would rate themselves as hungrier when they were aroused than nonaroused if there was either no cue or only a proprioceptive cue to determine the particular emotion experienced. Arousal had no significant impact on the hunger ratings of overweight subjects in the control, smile, or frown conditions, where presumably they had no readily available label for their arousal (all ps> .10).
Discussion
Study 2, like Study 1, revealed that the emotional state of normal-weight subjects was responsive to proprioceptive stimulation from their facial expressions, whereas that of overweight subjects was not. Study 2 also supported Tomkins's (1962) and Laird's (1974) suggestion that proprioceptive feedback influences the quality of emotional experience. A frown increased normal-weight subjects' sadness, which is the emotion typically correlated with the frown expression that was manipulated, but had no impact on fear, which is characteristically accompanied by a different facial configuration. Although the frown also increased the annoyance of normals, the parallel impact of a smile indicates that the annoyance effects are best explained as resulting from the effort required to maintain the facial expressions rather than from the congruence between a particular set of proprioceptive cues and the emotional state of annoyance. It is interesting that overweight individuals did not even manifest annoyance to the expression manipulations. This suggests that the failure of a frown to influence the happiness of the overweight is best interpreted as a failure to fully notice the expression cues rather than as a tendency to process them differently from normals-for example, to discount them.
Although the results for the frown manipulation suggest that the advice to "stop looking so hang-dog" would be a good prescription for depression only among normal-weight people, the results for the smile manipulation suggest that "putting on a happy face" would not have any benefits over and above a neutral expression. Although a recent study by Duncan and Laird (1977) did find that smiling as well as frowning influenced normal subjects' mood ratings, the failure of the smile manipulation in the present two studies is consistent with Laird's (1974) earlier observation of a relatively weak smile effect. In discussing this trend, Laird suggested that a realistic smile may be harder to manipulate than a frown. Another possible explanation for the unreliability of the smile effect is that in our culture, where smiling is an habitual response, even normal-weight individuals may have become insensitive to such proprioceptive cues. A third explanation for the failure of the smile manipulation is suggested by the data on self-ratings of annoyance. Since the effort of maintaining a smile tended to produce annoyance among normalweight subjects, this may have mitigated any beneficial effects on their happiness. The proprioceptive feedback from a spontaneous smile, which would be less effortful, may actually increase happiness.
It should be noted that the impact of the facial manipulations on normal subjects' annoyance parallels results reported by Kotsch (1977) and raises the general question of whether feedback from spontaneous voluntary facial expressions will have the same impact on emotions as feedback from experimentermanipulated expressions. One must certainly acknowledge that the nature of the proprioceptive feedback from spontaneous and manipulated expressions will differ somewhat.
Yet despite these potential differences, there is evidence to indicate that the experimentally obtained relationship between proprioceptive cues and unhappiness does generalize to a more naturalistic setting. For example, spontaneously occurring proprioceptive cues, assessed by facial electromyography, are correlated with symptoms of clinical depression (Schwartz et al., 1978; Schwartz, Fair, Salt, Mandel, & Klerman, 1976) . Of course, these correlational studies do not reveal whether or not the proprioceptive cues exert a causal influence on mood. This is why research involving experimenter-manipulated expressions is important, despite the need to control for factors such as the annoyance that these manipulations may induce.
Although Study 2 strongly replicated the weight differences in emotional responsiveness to proprioceptive stimuli obtained in Study 1, there was no support for the additional hypothesis that the insensitivity of the overweight to proprioceptive stimuli would cause them to mislabel their arousal as hunger. However, this lack of support must be viewed in the context of the other arousal effects. Although all subjects reported more annoyance and more fear when they were aroused than when they were not, arousal did not have the predicted effect of augmenting normal-weight subjects' emotional responsiveness to the happy and sad proprioceptive cues, nor did it augment the emotional responsiveness of either weight group to the happy and sad pictorial cues. It thus appears that an accelerated heart rate was not as readily labeled happiness, sadness, or hunger as it was fear or annoyance. Although Schachter (1964) has argued that internal arousal states are undifferentiated with respect to a particular emotion, others (e.g., Plutchik & Ax, 1967) have argued that there may be some specificity. The latter argument suggests that studies employing different manipulations of arousal may be more successful in inducing overweight subjects to mislabel their emotions as hunger when the only cues to their specific emotional state are proprioceptive ones.
Conclusions
In drawing conclusions from the present studies, a methodological consideration is worthy of note, since it concerns the nature of the cues provided by the facial expression manipulations. As noted in the introduction, subjects in past research have been unaware that their faces were placed in a smiling or frowning expression. This was also true in the present studies. Careful probing following each experiment revealed that only four subjects were cognizant that their facial expression had resembled a smile and a frown. Since these four were deleted from the final data analyses, whatever effects facial expressions had on emotional reactions reflect the effects of proprioceptive stimuli without any conscious labeling of this feedback as a smile or a frown.
The determinants of human emotion are very complex, and the precise interplay of external stimuli, autonomic arousal, proprioceptive stimuli, memories, images, and thoughts has yet to be unraveled. When emotions are fully understood, it may be discovered that overweight individuals are indeed more "emotional" than normals. But for now, it must be concluded that although overweight individuals are more emotionally responsive to extremely polarized external stimuli that, in Izard's (1977) terms, "demand perception," they are less responsive to proprioceptive stimuli derived from facial expressions and equally responsive to moderately polarized pictorial stimuli.
